Introduction 1
Since late 2003, highly pathogenic H5N1 influenza viruses have spread among 2 poultry and wild aquatic birds in southern China and southeastern Asian countries, including 3
Vietnam [1] . Multiple sublineages of highly pathogenic avian influenza (HPAI) virus 4 (H5N1) have been detected in poultry in Vietnam since 2001 [2] . However, the introduction 5 of the subtype H5N1 genotype Z virus in 2003 resulted in an unprecedented increase in 6 outbreaks of the genotype in poultry in northern Vietnam [3, 4, 5, 6] . These viruses became 7 endemic in poultry in the area, causing repeated outbreaks, and have been transmitted to other 8 Southeast Asian countries, where these viruses have also caused outbreaks in poultry [3, 4] . 9
In Vietnam, a series of human cases of H5N1 virus infections have occurred sporadically in 10 areas where the virus is endemically circulating [5] , and as of March 2012, 123 confirmed 11 cases with 61 deaths have been reported since 2003 [7] . 12 The surveillance of wild birds for avian influenza viruses (AIV) has increased 13 substantially worldwide in recent years due to the spread of the H5N1 HPAI viruses among 14 domestic and wild birds. Wild bird sampling for surveillance of AIV also intensified in 15 South-East Asia, and H5N1 HPAI viruses strain, none of the amino acid residues at the aforementioned four positions were identical 10 with those typically found in strains of human origin ( Table 3 strains of human origin [16] [17] [18] (Table 3) . 16 and were compared with those of the H9N2 strains deposited in GenBank (Fig. 3) . 1
Phylogenetic analysis on all eight gene segments revealed that each of the five 2 representative H9N2 strains carried genes closely related to those of viruses isolated from 3
Chinese poultry (Fig. 3) Table 4 ). 20 21
Amino acid sequence analysis of the H9N2 viruses 22
The alignments of the critical amino acid residues of the HA and NA proteins of the 23 five H9N2 viruses isolated in this study and two human H9N2 isolates collected in Hong 1 Kong in Table  2 5.
Translated amino (Table  19 6) [16] [17] [18] . However, the amino acids of other representative Vietnamese H9N2 isolates 20 were typically found in strains of avian origin (Table 6) . 21 provided an internal gene for the human H5N1 influenza virus in 1997 [25] . In southern 6
China, the G1-like and Ck/Bei/94-like lineages of the H9N2 viruses have been co-circulating 7 [26] . In 1998, it was observed that domestic pigs in Hong Kong were infected with H9N2 8 influenza viruses [27] . Several human cases of H9N2 infection have been recorded since 9 1997 in Hong Kong and China in children and adults exhibiting influenza-like symptoms and 10 mild upper respiratory tract infections [27] [28] [29] [30] [31] . Genetic analysis of the H9N2 virus isolated 11 from a child in Hong Kong in 2003 showed that the human H9N2 virus was of purely avian 12 origin and was closely related to some H9N2 viruses isolated in Hong Kong live bird markets 13 [28] . Furthermore, those from Hong Kong live bird markets showed the preferential binding 14 to sialic acid linked to galactose by α2,6-linkages (Sia α2,6Gal; human receptors) [32] . India and Southeast Asia to Japan. These findings suggest that the H5N2 viruses are 7 circulating and are being maintained in the area including Vietnam, South Korea and Japan 8
where the Asian population of the Eurasian Woodcock winters (Fig. 4) . Moreover, it is 9 known that the species is also susceptible to the H5N1 virus and could be threatened by future 10 outbreaks of the virus [37] , indicating that the Eurasian Woodcock could play a significant 11 role in maintaining and transmitting viruses that can cause disease outbreaks in northern 12
Vietnam. 13
Wildlife trade and emerging infectious diseases pose significant threats to human and 14 animal health and global biodiversity. Legal and illegal trade of domestic and wild birds has 15 played a significant role in the global spread of the highly pathogenic avian influenza H5N1. 16 The Chinese Hwamei, or the melodious laughing thrush (Leucodioptron canorum, formerlybecause of its attractive song. The Chinese Hwamei was a major species that was observed 19 during the survey of the bird markets in Hanoi in 2007 [38] . Although the trade of wild 20 birds in the Hanoi markets during the survey in 2007 had declined compared with surveys 21 conducted before the H5N1 outbreak, the consensus obtained from the study was that most 22 people in Hanoi were buying birds for decoration and for their song. These facts indicate 23 that the Chinese Hwamei may have a pivotal role in maintaining and transmitting the virus to 1 humans in northern Vietnam. 2 In this study, we discuss and demonstrate the possibility that some wild bird species 3 may play a significant role in the global spread of new epidemics. Therefore, it is important 4 to monitor the prevalence of influenza viruses among wild birds to understand and prevent the 5 emergence of new epidemics. Number of wild birds collected in the study was shown in the table. Throat and cloacal secretion specimens were taken from each of wild birds and inoculated into embryonated eggs for virus isolation.
